Heritable CRISPR/Cas9-mediated targeted integration in Xenopus tropicalis.
Xenopus tropicalis is an emerging vertebrate genetic model. A gene knock-in method has not yet been reported in this species. Here, we report that heritable targeted integration can be achieved in this diploid frog using a concurrent cleavage strategy mediated by the clustered regularly interspaced short palindromic repeats (CRISPR) and CRISPR-associated protein 9 (CRISPR/Cas9) system. The key point of the strategy is the addition of a Cas9/guide RNA cleavage site in the donor vector, allowing simultaneous cutting of the chromosomal target site and circular donor DNA in vivo. For the 3 distinct loci tested, all showed efficient targeted integration that was verified by both germ-line transmission and Southern blot analyses. By designing the target sites in introns, we were able to get precise editing of the tyrosinase coding sequence and green fluorescent protein expression from endogenous n-tubulin promoter and enhancers. We were unable to detect off-target effects with the T7 endonuclease I assay. Precise editing of protein coding sequences in X. tropicalis expands the utility of this diploid frog, such as for establishing models to study human inherited diseases.